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(54) Improvements in roofing 

(57) A roofing method comprises applying to a roof deck a self-adhesive sheet comprising an adhesive and 
waterproofing layer of bituminous compound so that the sheet adheres to the deck over an area of 10-50% of the total 
sheet area and water vapour passing through the deck may escape laterally; rendering the upper surface of the sheet 
adhesive, for example by torching; optionally applying insulation board and a further self-adhesive sheet, and 
applying a final waterproofing sheet The use of hot bitumen is completely avoided, the formation of waterproof and 
insulated roofs is simplified and economies are offered. 
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SPECIFICATION 

Improvements in roofing 

5 This invention concerns improvements in roofing, 
and more especially concerns a method of forming 
a roof waterproofing system. 

Conventional methods of forming a built-up flat 
roof, on top of a roof deck, involve the application 
10 of many individual layers of membrane bonded in 
hot molten bitumen. A bitumen heater has to be 
used to melt solid blocks of bitumen and the 
heater has to be taken onto the top of the building 
or containers of molten bitumen transported from 
15 ground level to the roof. The fumes from bitumen 
heaters are often found to be offensive and the 
molten bitumen may be a health or safety hazard. 
There are serious risks of under- or over-heating 
the bitumen and failures of conventional built-up 
20 roofs because of inadequate bonding of layers, 
cracking due to movement, etc. are not uncom- 
mon. A conventional built-up roof may require 
three or four layers of molten bitumen to be 
spread on the respective substrate, and four or five 
25 other layers of reinforcement or other material. 
Preformed sheeting comprising a support sheet 
of plastics, a metal foil, roofing felt or the like, with 
a bonded waterproofing layer of serf-adhesive bitu- 
minous compound, have been marketed. Although 
30 the major useage has been in waterproofing foun- 
dations and below-ground structures, some have 
been proposed for and used as a top layer or other 
layer in a built-up roof. 
Since the energy crises of the 1970 J s, much 
35 greater attention has been paid to insulating build- 
ings. In many cases problems do arise because the 
temperature differences between the "outside" and 
"inside" of the insulating layer cause condensation 
of water vapour permeating the insulating layer. 
40 Inadequate venting of the insulation, aggravated 
by substantially totally impermeable waterproof 
built-up roofs, can lead to rot, decay and degrada- 
tion of the building structure, and/or bubbling and 
cracking of the bitumen layers. 
45 It is an aim of the present invention to provide a 
reliable roof waterproofing system with a simpler 
application of materials and also to completely 
avoid the use of hot bitumen. 
The present invention provides a method of 
50 forming a waterproof roof on a roof deck, compris- 
ing the steps of 

(i) applying to the deck, a self-adhesive sheet 
comprising a pressure-sensitive, adhesive and 
waterproofing layer of a bituminous compound so 

55 that the sheet adheres to the deck over an area of 
10-50% of the total sheet area, and water vapour 
passing through said deck may escape laterally; 

(ii) rendering the upper surface of said sheet 
adhesive; 

60 (iii) optionally applying to said adhesive upper 
surface of said sheet, a layer of substantially rigid 
and substantially non-compressible insulation and 
causing said insulation to adhere to said upper 
surface, and applying to the upper surface of said 

65 insulation a further self-adhesive sheet as defined 



in step (i) and rendering the upper surface of said 
further sheet adhesive; and 

(iv) applying to said adhesive surface of the 
sheet or said further sheet a final waterproofing 
70 sheet. 

The self-adhesive sheet and the further self-ad- 
hesive sheet used in the invention may be identical 
or may differ from one another in construction. 
The sheet may consist of a single layer of pres- 
75 sure-sensitive adhesive and waterproofing bitumi- 
nous compound, or two such layers separated by a 
core layer. The bituminous compound is suitably a 
tacky compound bitumen. The bitumen may be a 
straight or, preferably, blown bitumen, com- 
80 pounded with a polymer and optionally other com- 
ponents including tackifiers, extenders, fillers, 
pigments and oils to give a material which is 
waterproof and will adhere strongly to materials 
such as primed concrete when moderate pressure, 
85 such as can be applied manually, is applied. Pref- 
erably, the polymer is a natural or synthetic rub- 
ber. Each layer of compound may be 0.5 to 5mm 
thick. Suitable tacky compounded bitumens are 
known in the building and construction products 
90 industry. 

The self-adhesive sheet comprises, in one em- 
bodiment, an integral apertured sheet adhering to 
one face of the bituminous compound, and having 
continuous or discontinuous apertures of 10-50% 
95 of the area of the self-adhesive sheet The aper- 
tured sheet is substantially impervious to the bitu- 
minous compound except where there is an 
aperture, and the sheet is capable of bonding to a 
substrate in the area of the aperture. Although the 
100 apertured sheet may be a sheet of plastics film 

such as polyolefin, PVC or polyester, paper such as 
kraft paper or building paper, metal such as alu- 
minium or copper foil or sheet, it is preferably a 
woven or especially a non-woven fabric of natural 
105 or, preferably, synthetic fibre, preferably a polymer 
or glass fibre non-woven fabric. The apertures are 
suitably regularly spaced and extend across the full 
area of the sheet; they may conveniently be round, 
rectangular or rhombic in shape and may be be- 
110 tween 30 and 200mm across. If the apertured sheet 
is in strip form the strips are applied parallel to the 
length of the length of the sheeting, and are suita- 
ble 25 to 250mm wide, regularly spaced and leav- 
ing apertures or exposed bituminous compound in 
1 1 5 widths of suitably 30 to 200mm. It will also be 

understood that the layer of bituminous compound 
adhering to the apertured sheet flows through the 
apertures during manufacture and can thus bond 
the laminated sheeting to the substrate under 
120 moderate pressure. The apertured sheet may con- 
veniently be 0.020 to 3mm thick, preferably 0.05 to 
1.5mm thick. If permeation of bituminous com- 
pound into a fabric sheet is problematical, the fab- 
ric may include, or be faced with, a polymeric film. 
125 The face of the self-adhesive sheet having the 
apertured sheet desirably carries a release sheet 
which may be easily stripped therefrom to permit 
the self-adhesive sheet to be applied to the roof 
deck of the insulation. Such release sheets are well 
130 known and may conveniently be a si I i cone-treated 



2 



GB 2 165 564 A 



paper or plastics film. The upper face of the self- 
adhesive sheet also requires a facing sheet to pre- 
vent it sticking to itself, and although such facing 
sheet may be a release sheet, it is preferred that it 
5 is a thin low-melting polymer film such as a poly- 
ethylene or polypropylene film, suitably of a thick- 
ness of 0.5 to 15 microns. Such a facing sheet may 
be "torched" using a gas flame or hot air, so as to 
melt it and expose the upper self-adhesive surface 
10 preparatory for the application of a further mate- 
rial. A "torching" process avoids the disposal of a 
further area of release sheet, permits the use of a 
less costly sheet and will improve adhesion of the 
roofing system, especially under colder climatic 
15 conditions. 

The invention also provides a serf-adhesive sheet 
comprising a pressure-sensitive, adhesive and 
waterproofing layer of a bituminous compound 
having an apertured sheet adhering to one face of 
20 the layer, said apertured sheet having continuous 
or discontinuous apertures of 10-50% of the area of 
the sheet said apertured sheet being substantially 
impervious to the bituminous compound except 
that where there is an aperture, and having on the 
25 other face of the layer of bituminous compound, a 
facing sheet removable to render said other face 
self-adhesive, the sheet being adhesive in the 
areas of said apertures. 
Certain other advantages flow from the use of a 
30 polymer film facing sheet, compared to a release 
sheet If a self-adhesive sheet has release sheets 
on both faces, it exhibits unsightly and possibly di- 
sadvantageous creasing when rolled up. Such a 
problem can be overcome, but only by the use of 
35 expensive crepe or corrugated release sheet on 
both faces, which can also make the roll awkward 
to handle. The use of film facing sheets permits a 
conventional release sheet to be used on the aper- 
tured sheet face, thus reducing the cost 
40 Furthermore, a film facing sheet permits easily 
limited and accurate exposure of a self-adhesive 
top surface. Premature exposure, for example by 
stripping a complete sheet of release paper, can 
cause problems with contamination or in working 
45 on a building or construction site. 

The self-adhesive sheets are preferably made up 
m rolls; for most uses where the rolls have to be 
handles and applied manually, suitable widths are 
0.8 to 1.2m. The self-adhesive sheets used in the 
50 method described previously are believed to be 
novel and accordingly form part of the present in- 
vention. 

As mentioned above, the self-adhesive sheet 
may include a central core in the bituminous com- 

55 pound. Such a core may be a polymeric film, for 
example a polyolefin such as a polyethylene, poly- 
propylene or copolymer thereof, or a polyvinyl 
chloride or polyester film, or may be a woven or 
non-woven glass fibre or polyester fabric, espe- 

60 ciaily where resistance to puncture is required. The 
core may be 0.02 to 2mm thick. 

The roof deck to which the novel roofing system 
may be applied may be a new or old deck of any 
substantially rigid construction. In the case of more 

65 or less porous upper deck surfaces, for example 



concrete, screeded wood wool slab, roofing felt 
asphalt, and various timbers including chipboard it 
is desirable to prime the surface before applying ' 
the sheets of the invention. It is preferred to use a 
70 solvent-based bituminous primer, especially a so- 
lution of a polymer-modified bitumen. In the case 
of a non-porous deck such as metal, primer may 
not be necessary. A currently favoured industrial 
roof deck is corrugated ortroughed metal, and 
75 since adequate partial bonding may be achieved 
by adherence of the self-adhesive sheet to the up- 
permost surfaces of the deck and hence water va- 
pour may escape by means of the troughs, a 
further embodiment of the self-adhesive sheet 
80 comprises the layer of bituminous compound pro- 
vided with a strippable release sheet a central core 
layer of puncture-resistant fabric and a further 
layer of bituminous compound. The outer face of 
the further layer of bituminous compound may 
85 carry another strippable release sheet or, prefera- 
bly, a thin film of low-melting polymer as de- 
scribed above. 

The serf-adhesive sheet in contact with the roof 
deck may provide a "vapour-check" or a "vapour- 
90 barrier" function, and different thicknesses of bitu- 
minous compound layers may be specified for the 
different functions. In particular, for roofe above 
high-humidity areas, for example a school kitchen, 
it would be advisable to use a "vapour-barrier" 
95 and it is preferred to use a sheet with a core layer 
of plastics film. 

A layer of insulation may be incorporated in the 
roof, according to requirements, and this is suita- 
bly a substantially rigid foamed plastics material 
100 In conventional built-up roofs using molten bitu- 
men, a heat-resistant material such as foamed po- 
lyurethane board is used. However, the present 
invention provides the considerable advantage that 
expanded polystyrene may be bonded to the adhe- 
105 sive upper surface of the self-adhesive sheet with- 
out damage, even when torching is used to 
remove upper films of protective films of self-ad- 
hesive sheets. Expanded polystyrene is consider- 
ably cheaper than other foamed plastics insulation 
110 boards. However, the invention may be used with 
all conventional insulation materials. If adhesion is 
not adequate, perhaps because of some surface 
treatment of the insulation, a coat of primer may 
be applied to the insulation. 
115 When insulation is incorporated, a further self- 
adhesive sheet is applied over it and this also has 
to provide for the lateral escape of water vapour. 
Accordingly, with all normal forms of insulation, 
the sheet should incorporate the integral apertured 
120 sheet. 

A final waterproofing sheet is applied as the top 
layer of the roof. This may be any environmentally 
stable and protective waterproofing sheet, and bi- 
tumen laminates or impregnated ferts of known 
125 type may be considered if they demonstrate ade- 
^ quate properties. The final sheet may incorporate a 
solar-reflective upper surface, such as aluminium 
foil or mineral chippings, or such a surface may be 
applied after the final sheet is laid. In accordance 
130 with good practice, the roof is preferably laid with 



3 



GB 2 165 564 A 



3 



a slope to prevent standing water thereon, and 
also a good standard of care is to be taken to en- 
sure adequate bonding in the overlaps of the final 
sheet. 

5 The present invention offers a new and economi- 
cally competitive roofins system which permits re- 
liable waterproofing to the roof if it is necessary or 
desirable to form the waterproof roof in stages. 
Prior proposals using forms of self-adhesive sheet- 

10 ing in roofing applications have either still necessi- 
tated the use of molten bitumen at some stage in 
forming the roof or have not permitted any escape 
of water vapour, or have been expensive. The 
novel sheets of this invention may be considered 

15 as cold bonding layers in addition to waterproofing 
and ventilating the roof structure. By pre-forming 
the sheets off-site in a factory, economies and reli- 
ability of waterproofing may be expected. The in- 
vention thus provides a venting, waterproofing and 

20 bonding layer in one sheet which has not previ- 
ously been possible with systems on the market, 
and although methods of providing partial bonding 
have been marketed, other sheets and/or layers 
have been required to provide water-proofing and 

25 bonding for other roof components. Conventional 
manufacturing methods may be used. 

Other benefits arise from the method of the in- 
vention. By adhering the self-adhesive sheet to a 
limited area of the contact area with the roof deck, 

30 the sheet is not unduly strained by movement of 
the roof deck, of insulation board, by movement of 
expansion joints or the like. 

The present invention will now be described by 
way of example only. 

35 

EXAMPLE 1 

A self-adhesive sheet providing a vapour-check 
on top of a roof comprises a 1mm thick glass fibre 
mat with 25-30% of its area formed by punched 

40 apertures of 5cm diameter. A layer of tacky water- 
proofing rubber-modified bitumen overlies the 
glass fibre mat in a thickness of 1 mm, and extends 
through the apertures. The surface of the mat with 
partial exposed tacky bitumen is protected by a si I- 

45 iconised paper release sheet, and the other face 
carries a 9 micron polyethylene film. 

The serf-adhesive sheet is applied to a primed 
concrete flat roof by unrolling and stripping off the 
release sheet. A conventional "cap sheet", suitably 

50 an aluminium-faced bitumen laminate, or a layer of 
polystyrene board insulation, is then applied after 
"torching" the upper surface of the applied sheet- 
ing using a conventional gas flame, to render it ad- 
hesive. If insulation is used, a further sheet as 

55 described in Example 3 below is applied thereto 
before the cap sheet. 

EXAMPLE 2 

Onto a troughed flat roof deck is applied a self- 
60 adhesive sheet comprising a 100g/m 2 polyester 
non-woven mat core, coated on each face with a 
1mm of tacky rubber-modified bitumen. The face 
of the sheet applied to the deck is protected before 
application by a siliconised release sheet and the 
65 upper surface is protected by a 10 micron polyeth- 



ylene film. The polyethylene film is torched off to 
expose a self-adhesive surface and a cap sheet, or 
an insulation sheet, further sheet and cap sheet, is 
applied to form a totally waterproof roof. 

70 

EXAMPLE 3 

A roof deck which is of a concrete screed ed 
wood wool slab construction is primed with a 
spirit-based polymer-modified bitumen primer. 

75 Onto the primed surface is unrolled, by stripping 
off the release sheet, a roll of self-adhesive sheet- 
ing having a core film of 0.1mm polyethylene film 
coated on each side with 1mm of tacky synthetic 
rubber-modified and oil-extended bitumen. The 

80 face of the sheeting carrying the release sheet car- 
ries a 1mm thick glass fibre mat having 30% aper- 
tures, the tacky bitumen extending through the 
apertures to contact the release sheet. The other 
face of the sheeting is protected by a 9 micron pol- 

85 yethylene film. 

After the sheeting is laid on the roof deck, the 
top surface film of polyethylene is torched off and 
50mm thick slabs of polystyrene insulation are ap- 
plied. Onto the top surface of the insulation is un- 

90 rolled an identical self-adhesive sheeting. The top 
polyethylene film is also torched off, and an alu- 
minium-faced bitumen sandwich cap sheet is ap- 
plied and adheres firmly. The lap bonds of the cap 
sheet are torch-bonded and a particularly reliable 

95 waterproof roof is obtained. There does not appear 
to be any degradation of the insulation by water 
vapour condensation since the vapour is vented to 
the atmosphere. 

100 CLAIMS 

1. A method of forming a waterproof roof on a 
roof deck, comprising the steps of 

{i} applying to the deck, a self-adhesive sheet 
105 comprising a pressure-sensitive, adhesive and 

waterproofing layer of a bituminous compound so 
that the sheet adheres to the deck over an area of 
10-50% of the total sheet area, and water vapour 
passing through said deck may escape laterally; 
1 1 0 (ii) rendering the upper surface of said sheet 
adhesive; 

(iii) optionally applying to said adhesive upper 
surface of said sheet a layer of substantially rigid 
and substantially non-compressible insulation and 

115 causing said insulation to adhere to said upper 
surface, and applying to the upper surface of said 
insulation a further self-adhesive sheet as defined 
in step (i) and rendering the upper surface of said 
further sheet adhesive; and 

120 (iv) applying to said adhesive surface of the 
sheet or said further sheet a final waterproofing 
sheet. 

2. A method according to claim 1, wherein the 
self-adhesive sheet of step (i) comprises an aper- 

125 tured sheet adhering to one face of the bituminous 
compound, and having continuous or discontin- 
uous apertures of 10-50% of the area of the sheet, 
and the self-adhesive sheet is caused to adhere to 
the roof deck in the area of the apertures. 

130 3. A method according to claim 2, wherein the 
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exposed bituminous compound in the area of the 
aperture is protected by a release sheet which 
stripped off before application of the sheet to the 
roof deck. 

5 4. A method according to claim 1, 2 or 3, 
wherein the upper surface of the self-adhesive 
sheet is protected by a thin low-melting polymer 
facing sheet, and the upper surface is rendered ad- 
hesive by torching. 
10 5. A method according to any one of the pre- 
ceding claims, wherein the roof deck surface is 
primed using a solution of a pofymer-modified bi- 
tumen before application of the self-adhesive 
sheet 

15 6. A method according to any one of the pre- 
ceding claims, wherein an insulation board which 
is expanded pofystyrene is used in step {iii). 

7. A method according to any one of the pre- 
ceding claims, wherein the final waterproofing 

20 sheet is an aluminium-faced bitumen sandwich cap 
sheet 

8. A method according to claim 1, substantially 
as hereinbefore described. 

9. A self-adhesive sheet comprising a pressure- 
25 sensitive, adhesive and waterproofing layer of a bi- 
tuminous compound having an apertured sheet 
adhering to one face of the layer, said apertured 
sheet having continuous or discontinuous aper- 
tures of 10-50% of the area of the sheet, said aper- 

30 tured sheet being substantially impervious to the 
bituminous compound except where there is an 
aperture, and having on the other face of the layer 
of bituminous compound a facing sheet removable 
to render said other face self-adhesive, the sheet 

35 being adhesive in the areas of said apertures. 

10. A sheet according to claim 9, wherein the 
apertured sheet is a sheet of woven or non-woven 
fabric. 

11. A sheet according to claim 10, wherein the 
40 apertured sheet is a sheet of polymer or glass fibre 

non-woven fabric 

12. A sheet according to daim 9, 10 or 11, 
wherein the apertured sheet is 0.5 to 1.5mm thick 
and has apertures of 30 to 200mm width. 

45 13. A sheet according to any of claims 9 to 12, 
wherein the facing sheet is a film of low-melting 
polymer. 

14. A sheet according to any of claims 9 to 13, 
wherein the bituminous compound exposed 

50 through the apertures of the apertured sheet is 
protected before use by a strippable release sheet 

15. A sheet according to claim 9, substantially 
as hereinbefore described. 
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